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Off-road adventure
Helping people with disabilities 
enjoy the Tech Trails
Imagine a wheelchair that is “rowed” around scenic trails and woods, allowing a disabled person to enjoy 
the outdoors. A senior design team at Michigan Tech 
has made it a reality.
The Off-road Trail-assist Wheelchair is easy to 
maneuver by pulling back on the handlebars and can 
reach speeds up to 4 mph, roughly equal to a slow jog.
A team of six students created the chair for use at the 
Tech Trails, a 35-kilometer trail system on campus.  “We 
began with a pushing motion, but pulling is more repeat-
able,” explains team member Heather Robertson, who 
is pursuing a double major in biomedical and mechani-
cal engineering. “We learned that we had to keep the 
wheelchair low, so the center of gravity was in front of the 
rear axle.” 
The gearing of the wheelchair had to accommodate 
going up hills, notes Robertson. “It features dual bicycle-
type gears, one on each side, so it can go downhill, too.”
The team worked with occupational therapists on the 
seat design, harness, and techniques for transferring 
disabled people in and out of the chair. The handlebars 
swing out of the way to allow easier access and egress, 
for example, and it also has adjustable footrests.
Other features include one-way bearings for zero 
rollback, a total weight of 55 pounds, a consistent color 
scheme for aesthetics, a suspension seat to minimize 
pressure points, and the ability to accommodate a range 
of heights—all built for under $3,000.
And the team sees more possibilities. The vehicle 
could be produced more affordably, and it could work 
for getting people out hiking, hunting, and fi shing—even 
downhill racing.
The team’s advisor, Mechanical Engineering Associate 
Professor John Beard, received funding for the proj-
ect from Michigan Parks and Recreation, the Kellogg 
Foundation, and the Access to Recreation Initiative. An 
upcoming project involves the creation of a sonic system 
to enable the visually impaired to enjoy the recreational 
forest and trails on campus as well.
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Sustainable juice
Charging electric vehicles with 
wind and solar power
As electric and hybrid vehicles begin to plug in across the country, the demand for electricity 
will rise. This increase could easily overwhelm the 
nation’s power grid—unless alternative methods 
are developed to help manage the load.
A team of electrical and computer engineering 
students has developed a plug-in electric vehicle 
charging station to do just that. The charging station 
consists of a source of renewable energy, a battery 
bank to balance the demand, inverters, a vehicle 
load point, and a control system to tie them together. 
Electrical energy generated using solar panels or a 
wind turbine is stored in the batteries for future use. 
It can also be used to offset the local load or it can 
be sold to the utility.
The batteries store grid energy during low cost 
periods during the day. This energy is then available 
to charge the vehicle or to sell back to the utility when 
the price is high.
The user sets the time to charge the vehicle and 
the parameters of the maximum energy draw from 
the grid within the control system. Then, using the 
real-time price of electricity, the state of charge of the 
batteries, and the wind or solar output, the control 
system does the rest. It minimizes the energy cost 
to the user while aiding the utility by shifting loads to 
off-peak times.
“Coming into the project, most of us were aware 
of various alternative/renewable energy sources and 
the technologies growing up around them,” notes 
team leader Jason Foster. “But in the case of plug-in 
electric vehicles, none of us had put much thought 
into the burden that they are capable of adding to the 
present power infrastructure.
“While this is sure to sound cliché, it feels really 
good to work on something that will help solve a 
problem bearing down on the world,” adds Foster. 
“At the same time, we are gaining a lot of valuable 
experience that will help shape what we do for the 
rest of our lives. You can’t put a cost on that—
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Plug-in electric vehicle 
charging station





8 | Michigan Tech Engineering
Advanced 
Metalworks
Merging two student-run 
metallurgy enterprises
Four years ago, Ken Brooks changed majors after attending a demonstration conducted by 
the student-run Innovative Casting Enterprise (ICE) team. 
It took place in Michigan Tech’s fully functional foundry. 
“I was immediately hooked,” he recalls. “I switched to 
materials science and engineering within a week.” 
Brooks went on to become the President of ICE, and 
later won a $25,000 metallurgy scholarship from the 
Ellwood Group, Inc. “I’ve found metal casting to be par-
ticularly interesting because it requires plenty of technical 
know-how, but also allows me to use my hands,” he 
says.
Most recently, Brooks helped launch a new enter-
prise team, Advanced Metalworks (AME). Specializing 
in machining and casting, the team works with industry 
sponsors ArcelorMittal, Chrysler, Eastern Alloys, and 
others to optimize production and process methods 
and improve product quality.
“AME was formed in a merger between two exist-
ing enterprise teams, ICE and PrISM, the Program in 
Integrated Sustainable Manufacturing,” Brooks explains. 
“The primary reason for the merger was to close the 
gap between product design and fabrication, and it has 
worked perfectly,” he says. “Before the merger there was 
quite a bit of fi nger-pointing going on. After the merger, 
we were able to complete two projects in a single 
semester that had previously taken two years.”
Adds Brooks, “Students involved in AME have high 
personal expectations for themselves, their colleagues, 
and the enterprise, and when people like that match up, 
some very impressive things can happen.” 
Brooks is now thinking about entering law school and 
getting into the fi eld of intellectual property, or perhaps 
eventually becoming a teacher. “The most valuable thing 
I learned as a result of the Enterprise experience is to 
listen before I speak. It’s also rewarding to see students 
actually enjoy—in practice—what they’re learning in 
lecture.”
An aluminum pour in the 
Michigan Tech foundry
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The Oculus
Building a satellite for 
space-situational awareness
Every two years, the US Air Force Research Laboratories sponsor the University Nanosat 
Program, in which eleven schools compete for a chance 
to send their microwave oven-sized satellites into space. 
In the most recent competition, Michigan Tech’s 
Aerospace Enterprise team won third place with the 
“Oculus”—a satellite designed to track space junk, 
known US satellites, and meteoroids, using a narrow 
fi eld camera and a wide fi eld camera once in orbit.
The team is now looking toward the future, with 
new students continuously joining to keep the project 
going after other students graduate. The Nanosat-6 
Program, the next iteration of the competition, is slated 
for January 2011. “We’re going to continue working on 
the Oculus,” says mechanical engineering student Jeff 
Katelenich. “Right now, the hardware and a lot of the 
software is done.”
The students plan to complete the software and 
then do environmental testing to see whether the 
Oculus can survive getting to and remaining in space. 
For these tests, the satellite will be placed on a shaker 
table that simulates launch vibrations and also placed 
in a vacuum chamber with temperature variations to 
simulate the kind of heating and cooling cycles experi-
enced in space.
“With the Oculus, we decided to build a satellite 
for space-situational awareness (SSA), which means 
knowing the location of every object orbiting the earth, 
big or small, and knowing what it’s doing and where it’s 
going,“ Katelenich explains.
“Being able to image and track objects in space 
requires a satellite that can accurately point its cameras 
and move them to keep watching the object as it fl ies 
by. With a budget of only $110K, we had to design and 
build our own hardware for precision pointing, which 
was a major undertaking.” Development of the software 
algorithms to stabilize the satellite and have it autono-
mously track those objects was an especially diffi cult 
process for the team.
“We all learned lessons about making good design 
choices that make integration of components easier,” 
Katelenich adds. “Designing something is easy; design-
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Supermileage
Designing for 1,140 mpg … and beyond
Students in the Supermileage Systems Enterprise (SSE) work as a design team to develop a super-high-mileage vehicle. 
Their goal: to achieve maximum fuel economy and challenge 
other engineering schools at the annual SAE Supermileage 
competition.
Last summer, the team surprised everyone by wringing a 
whopping 1,140 miles per gallon out of their low, sleek, custom-
made vehicle in the 2009 competition. The effort was enough to 
earn them a silver in the 25-team fi eld in just their second year at 
the event.
The Supermileage Systems team also earned Best Design 
honors. “You can fall victim to dumb racing luck at any competi-
tion,” said the team’s advisor, research engineer Rick Berkey. 
“But your design proves the quality of the work.”
The team had plenty of dumb luck to contend with. The 
mounting bracket for the starter broke and was fi xed using a 
welder borrowed from the South Dakota School of Mines and 
Technology. The Tech team was able to return the favor later, 
when SDSMT needed a generator.
A wiring mishap set them back. And the judges wouldn’t let 
them use a novel feature on their GPS unit, which would allow 
the car to run on autopilot to get the highest possible mileage. 
“It could technically run by itself,” said driver Justin Angelow, 
who is majoring in electrical and computer engineering.
Nevertheless, once Angelow got out on the track to drive the 
old fashioned way, the team shocked even themselves, fi rst by 
doubling their mileage over last year and then nearly tripling it. 
At one point, they traveled 9.6 miles on 23 grams (less than an 
ounce) of fuel.
Berkey credited Angelow’s meticulous control at the wheel in 
part for the stellar fi nish. A standard technique is to turn off the 
engine completely when coasting, and timing can be everything.
One of the biggest changes over last year was a reworking of 
the front wheels, said team member Alexey Morozov, an electri-
cal engineering major. The body was also redesigned to improve 
aerodynamics. “It was operational last year, but this year we 
worked on the details,” he said.
All contestants work with a 3.5-horsepower, four-stroke engine 
donated by Briggs & Stratton. The Tech team added fuel injec-
tion and a starter, which in part boosted their total weight to 120 
pounds, making the vehicle one of the competition’s heavy-
weights. Next year, they hope to shave more than a few pounds, 
which could boost their mileage even further.
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UNDERGRADUATE
RESEARCH
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Bering Glacier
Delving into the saltwater-
freshwater interface
The largest and longest glacier in continental North America became a vast natural labora-
tory for student researchers Kevin Endsley, Silvia 
Espino, and Joshua Richardson. They went on a 
ten-day research expedition on Alaska’s Bering 
Glacier with John Gierke, an associate professor 
of geological engineering. 
At the Bering Glacier camp on the edge of 
Vitus Lake, near the south-central coast of Alaska, 
the team worked alongside Robert Shuchman, 
codirector of the Michigan Tech Research Institute 
(MTRI), who has been conducting research 
there with his team since 2000. MTRI scientists 
designed a sensor that enables the US Bureau 
of Land Management to accurately measure and 
analyze the melting of the gigantic glacier.
The group camped in tents and canvas 
Quonset huts and had to hop a boat or a helicop-
ter from the remote base camp to get to eighteen 
even more remote sites on and near the ice. 
Richardson positioned insulated seismometers at 
the sites to record data that could tell them when 
and where the glacier breaks bedrock as it moves 
and “calves” or shatters. 
Endsley and Espino surveyed the resistivity 
of water (the ability to resist electric current fl ow) 
at varying depths and locations. Saltwater has 
a lower resistivity than freshwater. The two sur-
veyed the resistivity in and around Vitus Lake and 
the nearby Gulf of Alaska. Their goal was to map 
the freshwater-saltwater interface as a fi rst step 
towards determining how freshwater and seawater 
were exchanging between the lake and gulf. They 
hope to use the data they collected to explain why 
the large, deep glacial lake is saline below 150 feet.
Gierke called the Bering Glacier research 
experience invaluable for undergraduates. “Doing 
research in a fi eld setting gives these students so 
much self-confi dence,” Gierke said. “They have 
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Amy Palmgren in the Michigan 
Tech Auger lab
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Auger North 
Studying the universe’s highest 
energy particles
Cosmic rays, charged subatomic particles of extraterrestrial origin, fly through space and constantly shower the Earth, packing an 
energetic punch 100 million times greater than can be created in the 
world’s most powerful particle accelerator.
While cosmic rays with low to moderate energies are well understood, 
those with extremely high energies remain mysterious. Several hypoth-
eses have been proposed, including active galactic nuclei (AGNs) jets. 
AGNs are formed when enormous black holes consume material and 
spew out energy in jets many thousands of light-years long.
The Pierre Auger Observatory, named for the French physicist who fi rst 
identifi ed cosmic rays in 1938, has recorded almost a million cosmic ray 
showers since its particle detectors started collecting data in 2004.
Nearly 300 researchers from seventeen countries built the southern 
site of the Pierre Auger Observatory, which covers 3000 square kilome-
ters east of the Andes in western Argentina. On the plains of southeast 
Colorado, a new window on the universe is taking shape. There, the 
Auger northern site is now under construction. Once complete, scientists 
will be able to study cosmic rays hitting the Earth from all directions. 
The Auger Observatory employs two independent methods. One 
technique detects high-energy particles through their interaction with 
water placed in surface detector tanks. The other tracks the development 
of air showers by observing ultraviolet light emitted high in the Earth’s 
atmosphere. 
Amy Palmgren, a double major in electrical engineering and computer 
engineering, got involved in the Auger North project through Michigan 
Tech’s Wireless Communications Enterprise team, which was invited 
to verify and demonstrate the new Wireless Infrastructure for High 
Assurance Real-Time (WIHART) protocol.
“WIHART allows surface detectors (SDs) to forward information down 
a chain of SDs as opposed to each SD sending its data directly to a 
single, central antenna,” Palmgren explains. As a result, data arrives at 
the control station in a steady, predictable stream and significantly short-
ens the distance a single transmission travels in the air. 
The team wrote software for Tmote Sky transmitters, used to simu-
late a chain of surface detectors on a smaller scale. “It even involved 
transmitting messages around a corner, known as a Mobius fold,” notes 
Palmgren. 
“It was highly rewarding to learn that the work that I put in last spring 
was part of the observatory’s choice to use the WIHART protocol,” she 
adds. “It’s great to know that the software I helped to write is allowing 














































Blockages or narrowing in the arteries of the heart are often alleviated using metal stents. Traditionally, 
stents are fabricated from mesh and remain in the body 
permanently or until removed through further surgical 
intervention. 
Permanent foreign material, however, may contribute to 
recurring blockages and complicate follow-up treatment. 
Biodegradable materials, most notably iron, have been 
investigated to develop non-permanent stents. Currently, 
no in vitro model exists that can accurately predict real-
istic degradation rates, the result of which can lead to 
expensive animal tests for in vivo testing. 
In a project sponsored by Boston Scientifi c, a senior 
design team at Michigan Tech developed an in vitro 
testing method to more accurately predict in vivo degra-
dation rates. The team’s method is inexpensive and easily 
reproducible. 
“Our project was very open-ended. We were basically 
instructed to design a model for the degradation of stents 
with the understanding that previous lab experiments 
had not created results that correspond to what actually 
happens in the body,” explains biomedical engineering 
student Becky Klank. “The body is so complex that it left 
our group with a plethora of options to investigate.” 
Most challenging, according to Klank, was interpret-
ing exactly what the sponsor wanted them to do, and 
identifying exactly which aspects of the project were most 
important to pursue.  
“The most rewarding part for me has been to see our 
sponsors’ response to our hard work,” she adds. “Even 
before the project’s completion, our sponsors were giddy 
with excitement over our preliminary results. Naturally, 
they had several more questions they wanted answered 
and gave our group even more options on where to direct 
our attention.” 
The most valuable lesson learned was the importance 
of fl exibility. “The further we progressed, the more we had 
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Biomed senior design team 
leader, Becky Klank
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Summer internship 
at ORNL
Improving nuclear fuel rods
While most of us were playing at the beach or on the sports fi eld during summer, Michigan Tech undergraduate Amanda Taylor 
was hard at work, far from home, on research that could revolutionize 
fuel used to power nuclear reactors.
Taylor, a sophomore in chemical engineering, interned at Oak Ridge 
National Laboratory (ORNL) in Oak Ridge, Tennessee, for ten weeks 
during the summer semester. She found out about the opportunity on the 
Michigan Tech Career Center website. Since her idea of a dream job is 
improving alternative energies, the internship posting caught her eye.
At ORNL, a science and technology laboratory managed by UT-Battelle 
for the US Department of Energy, Taylor examined the characteristics 
of a new kind of reactor fuel. She had the honor of performing the fi rst 
simulations ever on this novel alternative fuel, which is the brainchild 
of her mentor at ORNL, Daniel Hollenbach of the Nuclear Science and 
Technology Division.
“A more advanced fuel with higher thermal conductivities will allow 
nuclear reactors to operate at higher powers with higher safety margins,” 
Taylor explains. “It will also increase the amount of electricity that can be 
generated by a given nuclear power plant.”
Taylor ran a series of three computer tests on nuclear fuel rods made 
from a heterogeneous mixture of uranium dioxide (UO2) and long, thin 
graphite fi bers. Graphite fi bers were selected because of their high thermal 
conductivity and low neutron absorption characteristics. “All current power 
reactors use UO2 fuel because it is chemically stable and easy to manufac-
ture. It also has minimal parasitic neutron absorption in material other than 
uranium—something that results in less nuclear waste,” notes Taylor. 
The fi rst test determined the neutron characteristics of the new fuel. That 
test ran for 24 hours or more. The second, a burn-up characteristics test, 
determined the amount of neutron absorption. The third test determined 
the level of thermal conductivity. 
“Adding graphite, which conducts heat very well, did in fact help create 
a more effi cient fuel with higher thermal conductivity. We also found that by 
adding graphite, less plutonium-239 was created, which means less toxic 
waste,” she says.
For an intern, Taylor found herself handling quite a bit of responsibility. 
At the time of her research, the formula of the fuel was “business-sensitive,” 
she says. It’s now patented. “At fi rst, I didn’t know what I was doing. But by 
the end of the internship, I didn’t want to leave.”
Taylor recently presented her work at the American Association for 
the Advancement of Science annual meeting in San Diego, California. 
Her research paper will be published in the Journal of Undergraduate 
Research.
Undergraduate Education 2010 | 23
Tissue 
engineering
Understanding how axons 
regenerate
Spinal cord injury, which often leads to severe disability, damages or destroys axons. 
The long, slender projections of a nerve cell or 
neuron, axons conduct electrical impulses away 
from the neuron body. 
Ryan Young is studying how axons regenerate in 
an effort to fi nd a way to repair spinal cord injuries 
and allow paralyzed people to use their limbs again. 
“Many approaches to studying human spinal 
cord injuries are used in laboratory research, but 
virtually every potential treatment is studied in vitro 
fi rst,” notes Young. A chemical engineering major, 
he has worked in the Regeneration and Repair lab 
for the past year placing dorsal root ganglia (DRG) 
onto fi bers derived from poly-L-lactic acid. The 
highly-aligned fi bers are easy to “climb” and serve 
as “scaffolding” to help direct the outgrowth of the 
DRG neurites, or developing neurons. The guidance 
structures assist regenerating neurons to grow, 
even through damaged tissue.
“The neurites are allowed to extend for several 
days,” Young explains. “At that point we cut them, 
and examine their behavior under a microscope. 
By studying the regeneration patterns that take 
place after the cut, we hope to determine precisely 
when to apply therapeutics to injured neurons. 
It’s rewarding to think that these experiments with 
dorsal root ganglia may someday lead to under-
standing neural response to physical damage.”
Young works alongside advisor Ryan Gilbert, 
an assistant professor of biomedical engineering 
who focuses on spinal cord injury exclusively. Mike 
Mullins, a professor of chemical engineering, is 
also an advisor. They hope to create a standard in 
vitro model of how injured axons regenerate—one 
that could serve as a helpful tool for spinal cord 
researchers around the world.
Neurite extension
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School children in the 
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For the faint 
of heart
Monitoring infant heartbeats 
in Ghana
Lack of appropriate medical equipment is a serious problem in developing countries. To address this 
problem, students in the International Business Ventures 
(IBV) Enterprise team have designed an infant heartbeat 
detector. The detector quickly helps determine basic heart 
function after birth. Without this kind of technology, mid-
wives sometimes set aside depressed or nonresponsive 
babies, thinking they are stillborn.
“It’s portable, durable, inexpensive and simple enough 
for an untrained person to use,” said biomedical engineer-
ing student Brooke Smith. She worked on developing the 
device for more than two years before visiting Kumasi, 
Kranka, and Sunyani in the west African country of Ghana 
to show the device to physicians and midwives. 
Smith was joined by biomedical engineering majors 
Samantha Jang-Stewart, Elizabeth Moore, and Nana 
Manteau, a native of Ghana who is majoring in psychol-
ogy. The group returned to campus with an affi rmation of 
their work and some good ideas about how to refi ne it.   
The heartbeat detector is about the size of a luggage 
tag and is placed on the chest of a newborn. It has a 
speaker and a light—what Smith calls “beep and blink” 
technology—that facilitates counting the heartbeat.   
Some of the babies were smaller than expected and 
their chests had more curvature. A fl exible device would 
better conform to any baby’s chest. The team wants to 
expand the heartbeat detector’s use by making it pos-
sible to continually monitor the heart rate, which would be 
displayed digitally. They also intend to ensure the battery 
is optimally functional. In Ghana, notes Smith, power 
outages occur daily.
In the city of Kumasi, population 1.5 million, facilities 
are advanced, and procedures and protocols used after 
a birth are the same as in the US. On the other hand, 
in the small village of Kranka, population 1,000, there is 
only rudimentary medical equipment and little of it. Smith 
says that the clinic in Kranka could use the detector, with 
the bugs worked out, as is. So, too, with the hospital in 
Kumasi—especially if the device were to have a digital 
display.
Trying the monitor at a 
hospital in Sunyani, Ghana
Undergraduate Education 2010 | 29
Engineers Without 
Borders
Developing a nutrition center 
for children in Honduras
From a small group of ten students to a now burgeoning program of over one hundred, Engineers Without Borders is 
the fastest-growing outreach organization at Michigan Tech. It is 
also one of the fastest-growing EWB chapters in the United States.
What attracts so many engineers to the program? “Students 
want to feel an emotional connection to their work,” says 
advisor Kurt Paterson, an associate professor of environmental 
engineering. 
Catherine Leslie, a Michigan Tech civil engineering alumna, is 
the president and executive director of EWB-USA. “It’s important 
to educate a new generation of engineers to do humanitarian 
work—to put a heart and a face into engineering,” she notes. 
“That’s why we become engineers—to design and build and 
help people.”
“I love the energy and comradeship I found in this group,” 
says civil engineering student Esther Johnson. “I have developed 
project management skills, enjoyed international travel, learned the 
importance of teamwork, and gained some great friendships.”
Johnson is leading an EWB project in the town of El Porvenir, 
Honduras. “Most of the women and men work in the pineapple 
fi elds,” she explains. “Their children are cared for by overburdened 
abuelas, or ‘grandmas,’ who must feed fi ve to ten children in a 
single household.” EWB is partnering with Helping Honduras Kids 
(HHK) to design and fund a nutrition center that aims to provide at 
least one meal per day for the fi fty kids in the community with the 
most need. It will also be used to host after-school activities. The 
project includes architectural and structural design, a constructed 
wetland for treatment of wastewater, and a potable drinking water 
system. “There are many aspects, which allows a diverse group of 
students and mentors to get involved.”
EWB is currently seeking funding through grants and founda-
tions to sponsor the $20,000 project. “It gives us a chance to 
sharpen our grant-writing skills,” adds Johnson. The hardest 
aspect, she says, is not being at the actual site while trying to 
design for it. The team has taken two implementation trips to El 
Porvenir to make sure everything works out.
“This experience has opened my eyes and mind to the impor-
tance of improving the quality of life for others. That is my calling as 
a civil engineer.” Her advice for anyone thinking about joining EWB: 
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Low tech, 
high impact
Designing a human-powered 
grain mill for Africa
Ten-year-old Solomoni Mafuta, of the village of Sentani in the Republic of Malawi, hauls his family’s 
maize on foot for ten miles (one way) to a diesel-pow-
ered mill to be ground. The time-consuming task has 
pulled him away from his studies and to the verge of 
fl unking out of school.
Traditionally, African farmers have had two choices: 
haul grain to the local mill and pay to have it ground into 
fl our, or grind it themselves by hand with a mortar and 
pestle. Michigan Tech alumnus Terry Woychowski, who 
keeps in contact with Solomoni and his family, felt some-
thing needed to be done. He asked a Michigan Tech 
senior design team to build a human-powered grain mill 
for under $100 (USD) that would work in Africa. It had to 
be low tech: easy to transport, clean, and maintain—and 
made with materials available locally.
The low cost requirement severely limited the inclu-
sion of purchased materials such as bearings, keyed 
shafts, and plywood, according to mechanical engineer-
ing major Nathan Fetting. Instead, the fi ve-person team 
focused on utilizing scrap metal and concrete to create 
a hammer mill, and utilized a belt-drive system powered 
by a user pedaling a bicycle. They constructed multiple 
prototypes and tested each one to provide viable data.
In the end, the team built a mill with Solomoni in mind. 
Powered by an old bicycle, a ten-year-old boy could 
hop on and grind his family’s maize just by pumping the 
pedals. It produces a fi ne fl our, which is cooked in boiling 
water. The end result is nshima, a staple dish in Malawi 
and many sub-Saharan countries, that is similar in con-
sistency to mashed potatoes. 
“The key to the success of this project will be if local 
populations can replicate it using readily available materi-
als and methods,” adds Fetting. 
If their effort is successful, many more human-
powered grain mills will be built, in partnership with the 
World Hope International Foundation. “The real win will 
be if someone starts a micro business to manufacture 
these,” says Woychowski.
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Summer in Finland
Engineering the railroads
Michigan Tech’s innovative Summer in Finland (SIF) is an intensive fi ve-week international program in railway engi-
neering. In six years, ninety-fi ve students from multiple universities 
and disciplines have completed the program—a collaboration 
among Michigan Tech, the Tampere University of Technology, 
and the North American and Finnish railroad industries. 
SIF introduces students to the basics of railway engineering 
across disciplines, while fi eld visits in Chicago and Finland help 
make the connections between classroom lectures and profes-
sional work environments.
Civil engineering major Shane Ferrell learned about railroads 
by attending a few early SIF meetings, which helped pique his 
interest in the fi eld. “Finland introduced me to a whole different 
railroad experience,” he says. “I worked at Union Pacifi c doing 
a seven-month co-op before I studied abroad, so I already had 
a good idea of how track was put together. SIF gave me an 
introduction into areas I hadn’t seen, such as communications, 
locomotives, maintenance, and electronics—a real advantage.”
Ferrell considers the work to be highly rewarding. “The fi nal 
design of the railroad is mostly left for the engineer to decide,” he 
notes. “Every design project along the railroad can be completely 
different. This allows the engineer to use judgment and experi-
ence to choose what fi ts best. After a few weeks, as your project 
begins to take shape, you feel a sense of pride in your efforts. 
The railroad is an energetic atmosphere and after the fi rst few 
train rides over your completed project, you’re ready to move on 
to the next challenge.”
SIF operates under the umbrella of Michigan Tech’s Rail 
Transportation Program, which is one of the fi rst rail programs 
in the nation. Sponsors include CSX Corporation, Union Pacifi c, 
and CN.
“The railroad industry is hungry for young people with inter-
est and education in rail transportation,” says the program’s 
director, Assistant Research Professor Pasi Lautala. He brought 
the railroad bug with him when he came to Michigan Tech from 
Finland in 1996 as an exchange student. The son of a locomo-
tive engineer, Lautala grew up in a culture that embraced rail 
transportation.
“Freight rail transportation is enjoying a renaissance in the US 
and it seems that passenger rail is fi nally starting to make a seri-
ous comeback, too,” says Lautala. 
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Inside a Pendolino cab in Finland
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Project Agua
Creating a sustainable water 
system in Nicaragua
Currently, the six hundred or so inhabitants of San Nicolas, Nicaragua get all of their water from two 
hand-pumped wells. This forces them to spend a signifi -
cant amount of time gathering water each day. 
When students in Michigan Tech’s Aqua Terra Tech 
Enterprise team fi rst heard of the need, they thought they 
could potentially help. 
A few months later, fi ve students traveled to San 
Nicolas for research and investigation and came home 
with this ultimate goal: deliver potable water to each of 
the eighty homes in the community—enough water to 
provide each person with twenty gallons per day. 
“The most challenging part of Project Agua is the 
distance,” says environmental engineering student Luke 
Moilanen. “This is not a site we can easily visit, so simple 
site information such as ground elevation or number of 
homes can be diffi cult to determine. It is up to us to fi nd 
creative ways to gain the information we need to move 
forward.”
The team initially started out with a focus on wind 
power for the system, but their research suggested it 
didn’t meet all of the needs. “We shifted our focus to 
solar power, found a suitable system, and were able to 
move forward with the project.”
The team is now investigating whether it is more feasi-
ble to pump water directly to the homes or to pump water 
to a storage tank and then operate a gravity-fed distribu-
tion system. Other considerations to ensure the project’s 
longevity include an analysis of expected population 
growth as well as an analysis of the aquifer to determine if 
it can sustain the demands of a growing village. 
Future plans include determining the best way to 
create a pumping schedule so the tank never empties or 
overfi lls, establishing the quality of the water and deter-
mining if treatment is necessary, and creating some sort 
of maintenance schedule so the system does not fall into 
disrepair. 
The project will be presented to the community’s water 
council this summer, says Moilanen. “The main thing we 
hope to accomplish is to create a functional, sustainable 
water system that can adapt to growth in San Nicolas.”
Hand-pumped well in 
San Nicolas, Nicaragua















Effi ciency through Engineering and Construction
FIRST Robotics Enterprise
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ENTERPRISE
At most schools, opportunities to 
work hands-on with state-of-the-art 
technology on projects aimed at 
solving problems for organizations 
like Bosch, Chrysler, Ford, NASA, the 
National Science Foundation, and 
others don’t come along every day. 
At Michigan Tech, they do.
Students can join an Enterprise 
team that operates like a company 
to fi nd solutions to some of business 
and industry’s most intriguing 
problems. Teams are open to 
students of any major and operate 
like companies in the private sector. 
Students can join an existing team, 
or help create a new enterprise from 
the ground up. 
Enterprise teams perform testing 
and analysis; manufacture parts; 
develop products; processes 
and services; meet budgets and 
schedules; and manage multiple 
projects. Upper-level students 
serve as role models for fi rst- and 
second-year students joining the 
program. Faculty members act as 
coaches and mentors. Industry 
sponsors advise and guide.                                     
After awhile, students no longer 
feel like students—they feel like 









Our Senior Design program connects 
students and industry through challenging 
projects which have an open-ended 
design solution. Students work together 
on small teams, and make the project 
their top priority throughout their senior 
year. A faculty advisor for each team 
provides the right balance of instruction 
and coaching, enabling students to learn 
by doing. Students have access to state-
of-the-art design and collaboration tools, 
as well as dedicated fabrication facilities, 
labs, and design studios.
Senior Design functions more like 
a “fi rst job” than a “last class.” It gives 
students the kind of relevant design 
experience that can launch them into 
rewarding, successful careers. A small 
sampling of projects include:
• Respirator manufacturing process 
automation, for 3M
• Energy Dashboard to monitor energy 
consumption, for AEP
• Golf-enabling device for a disabled 
student, for a local school district
• Series turbocharger system, 
for John Deere
• High-expansion foam generator system, 
for Tyco
• Engine compartment airfl ow 
improvement, for Caterpillar
• Dynamic test stand, for Whirlpool
• Microstructural analysis in an 
aluminum lithium alloy, for Alcoa















Undergraduate research introduces students to the 
possibilities of a research path at Michigan Tech and 
beyond. Our goal is to nurture interest in engineering 
research and help students who are looking for a 
challenge gain awareness of the vast opportunities 
available to them right on campus. Students can 
begin working with a faculty mentor on a research 
project as early as their freshman year.
Research opportunities are wide-ranging.
A few examples include:
• GPS-guided robotic vehicle
• Laser communications
• Parametric study of an artifi cial heart
• Axon regeneration after spinal cord injury
• Self-powered magnetoelastic materials
• Archeologic dating techniques
• Cancer nanotechnology
• Meniscus research to prevent osteoarthritis
• Great Lakes water research
• Geomagnetic research in Western Australia
• Groundwater investigations at the Bering Glacier, 
Alaska
• Biofuels life-cycle analysis
• Advanced propulsion systems for 
hybrid electric vehicles
DID YOU KNOW?
• Michigan Tech has over 
thirty-fi ve distinct research 
centers and institutes.
• Research expenditures at 
Michigan Tech have almost 
doubled in the last decade, 
and now total more than 
$44 million.
• Students in all engineer-
ing disciplines are welcome 
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